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� Cellular/Molecular

LTP-Inducing Stimuli Increase
Astrocytic Motility

Alberto Perez-Alvarez, Marta Navarrete,
Ana Covelo, Eduardo D. Martin,
and Alfonso Araque

(see pages 12738 –12744)

Astrocytic processes encapsulate synapses,
limiting spread of neurotransmitters into and
out of the synaptic cleft. Besides taking up glu-
tamate, astrocytes respond to glutamate via
metabotropic glutamate receptors (mGluRs),
which trigger calcium waves in the cells, and
they release gliotransmitters that can modu-
late synaptic function. Now Perez-Alvarez et
al. suggest that stimuli that evoke long-term
potentiation (LTP) of synapses also modify
the function of peridendritic astrocytic pro-
cesses (PDAPs). In mouse hippocampal slices,
high-frequencystimulationorpairingpresyn-
aptic spiking with postsynaptic depolarization
rapidly increased the percentage of motile
PDAPs. Most PDAPs moved away from den-
driticspines,butsomemovedtowardoralong
spines. Whisker stimulation that induced LTP
in somatosensory cortex also increased PDAP
motility in vivo. Motility increases were pre-
vented by blocking presynaptic spiking, but
not by blocking NMDA receptors, indicating
theydidnotrequireLTPperse.Instead,PDAP
motilityrequiredactivationofmGluRsandel-
evation of astrocytic calcium. The functional
consequences of increased astrocytic motility
remain to be determined, however.

� Development/Plasticity/Repair

Perineurial Glia Assist in PNS
Regeneration

Gwendolyn M. Lewis and Sarah Kucenas

(see pages 12762–12777)

In peripheral nerves, bundles of myelinated
axons are enclosed by a protective sheath con-
structed of interdigitated perineurial cells.
PerineurialcellsarederivedfromCNSgliaand
they are required for proper growth and my-
elinationofmotoraxonsduringdevelopment.
Lewis and Kucenas report that perineurial glia
also aid in regeneration of severed PNS axons.

Immediately after laser transection of ze-
brafish motor root axons, proximal and distal
perineurial glia extended processes toward the
transection site. These processes formed a
bridge between the proximal and distal axonal
stumps before Schwann cell or axonal pro-
cesses entered the site. If perineurial glia were
unable to bridge the gap, axon regeneration
was impaired, suggesting the perineurial
bridge helps guide regenerating axons. Like
macrophages and Schwann cells, perineurial
glia phagocytosed debris from degenerating
axon stumps, but perineurial glia responded
more quickly. Furthermore, perineurial glia
cleared debris preferentially along the proxi-
mal stump, while macrophages preferentially
cleared debris within and distal to the injury
site.

� Systems/Circuits

Serotonin Mediates Motor Gain
Control

Kunlin Wei, Joshua I. Glaser, Linna Deng,
Christopher K. Thompson, Ian H. Stevenson,
et al.

(see pages 12690 –12700)

Gain control allows sensory systems to repre-
sent variations in signals over a broad range of
intensities (e.g., light levels in sunlight vs
shadow). The motor system is also thought to
modulategaintoproduceprecise forcesofdif-
ferent magnitudes, but little is known about
the underlying mechanisms. Investigating this

question, Wei et al. demonstrate that sero-
toninmediatesmotorgaincontrol inhumans.
Pharmacologically increasing serotonin levels
increased the force of spinal reflexes elicited by
tendon vibration, whereas inhibiting sero-
tonin receptors reduced force production. A
model in which force is a product of descend-
ing motor commands and a spinal gain factor
suggested that increasing gain would increase
variability of force production. This was tested
by having subjects produce a power force with
one hand before producing a small precision
forcewiththeother.Aspredicted,variabilityof
the precision force increased with the ampli-
tude of the power force. The variability was
further increased by increasing serotonin sig-
naling and was reduced by inhibiting sero-
tonin signaling.

� Behavioral/Cognitive

TMS Can Modify Different Subsets of
Synapses

Masashi Hamada, Joseph M. Galea, Vincenzo
Di Lazzaro, Paolo Mazzone, Ulf Ziemann,
et al.

(see pages 12837–12849)

Transcranial magnetic stimulation (TMS) al-
lows noninvasive activation of neurons in hu-
man cortex. If TMS is applied to an area of
primary motor cortex (M1) representing a
given muscle group shortly after the nerve in-
nervatingthemusclesiselectricallystimulated,
and this paired associative stimulation (PAS)
is repeated many times, the amplitude of
motor-evoked potentials in the muscles in-
creases. This change is thought to result from
spike-timing-dependent long-term potentia-
tion of inputs to M1 corticospinal neurons
(CSNs). Given that inputs to CSNs from dif-
ferent brain regions arrive at different times,
changing the interstimulus interval (ISI) dur-
ingPASshouldpotentiatedifferent inputs. In-
deed, Hamada et al. present evidence that an
ISI of 25 ms (ISI25), but not an ISI of 21.5 ms
(ISI21.5) potentiated cerebellar inputs to M1.
ISI25 increased error rates in a cerebellum-
dependent visuomotor adaptation task, but
did not affect performance of a cerebellum-
independent repetitive contraction task. Con-
versely, ISI21.5 did not affect the adaptation
taskbutincreasedpeakaccelerationduringthe
repetitive contraction task.

Time-lapse movie of perineurial glia extending toward the
injury site and bridging the gap after motor nerve transection
in larval zebrafish. Time (min) after transection is indicated in
the bottom right corner of each frame. White circle indicates
the approximate region of transection. See the article by
Lewis and Kucenas for details.
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